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Introduction 



If you are reading this booklet, you prob- 
ably already axe being asked to service * 
some produces that contain rnetnc parts ^ 
There has been an inaeasing use of the ^ 
irietnc system of measuxemefit in the 
Uruted States and throughout the world. 
All of the^major foreign trading partners of 
the U S are now using or ^e converting to 
the metnc system In addition to the m- 
creasing sale of foreign products m the 
US., there has been an ijicreasmg trend 
toward use of metnc parts and metnc per- 
formange spjecihcations in some domestic ^ 
productsTThe^utomobile indusj^y, for 
example, is already well along in convert 
ing to metric with all passenger cars ex- 
pected to be predorrunantly metnc by the 
early 1990s Thtis, you may be experi- 
encing an increased demand frojn your 
customers to service products that 
include metnc parts. 

So^.many prcJduct service companies* 
are now considenng whether the time has 
comeXD develop a sigruhcant metric ser 
vicing capability in addition to their, cus 
tomary servicing busm^ss. For sorne, it ' . 
may be a good move, for ottiers, there\may 
be no real advantages at this'time » \ 

This booklet is not intended per- 
suade you to go one way or the other Its 

* 'Jhe term, prtxfuct service qoiiipany ' is used oonsistently 
m this booklet for convenience, although the discussion 
applies equally well to product service peisunnel wuiking 

» on a solo basis and to service departments of retail or 
disuibutor organizations Also, the'booklet is written from 
the per^ijectivo of the small business cumpany m the 
product servicing business, but most of the discussion 
apphes equally well to larger product service ' 
organizations ' 



purpose IS to help you fin^ out what is^best 
'for your umque circumstances and, if you 
decide that you do want to phase m metnc 
servicing now, to help you make a smooth 
transition. 

The appfoach described m the follow- 
mg pages is a general one, designed for 
vanous types and sizes of product service 
couipames It will help you recognize some 
of the things you should consider before 
you deade to develop a metnc service 
capability and will pomt out some possible 
problerhs^if you damove in that direction 
' Because it is general, some of the points 
raised may not apply to your business 

Also, some important points are dis- 
cussed in considerable detail, while c^ers 
are only touched on so they will not be 
overlooked. If you are mter^sted m ^oing 
into any of thesQ points in greater detail, 
you may want to consult the sources of 
more information listed at the back of the 
booklet" We have also included some met- 
nc conversion factors from which ^ou can 
make up your own shop service charts to 
fit your particular product service busmess 

What The Law 
Says Abbut .Metrics 

Many people have the impression that a 
government decision has been made to 
adopt the metric system of weights and 
measures in the Uruted States 

The fact is that the Metric Conversion 
Act does not require anyone in the Uruted 
States to use the metric system. Nor is 
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there an of&cial policy to replace the cus- 
tomary system. — often known as the "Eng 
h^j/system — with .the metric system for 
^dl uses 

The Metnc*CQn version ^ct, which was 
passed by the Congress on December 23, 
1975, says only that 



Stages 



■ . the policy of the United States 
^ ' shall be to coordinate and plan 

increasing use of the metnc system 
m the United States and to establish a 
United States Metnc Board to coordi- 
J^ate tha voluntary conversion to the 
' metric syst^ ^ 

As*t&s Act and its legislative history 
make clear, the national policy is not to 
prefer one system over the other but to 
provide for either to be used on the basis of 
the voluntary actions of those afected 
This policy of choice of converting or not 
converting has been U S policy since 1866 
when use of the metric system m the 
Umted States was first authorized 

The United States Metric Board, 
created under the Act, neither advocates 
nor discourages metrication Rather, its re- 
sponsibility IS to devise and cariy out a^ 
broad prc^ram of planning, coordination, 
and pubjfc education, consistent with 
^ other national policy and interests.to help 
organizations that do choose to convert to 

* metrics The Board's 17 members were 
^nominated by the President and confirrned I 
by the Senate m 1978 During the three ^ 
years after it became operational, the 

Board conducted an active program in 
sypport of Its Congressional mandate In 

* 1982, however, the Board phased out ite . 
activities because of Federal budgetary 
restrictions 



System (SL Systeme International 
d'Unites) — is becormng the standard. De- 
velopedm France at the time of the^French 
Revolution, the metric system was ba^d 
pnmanly on the meter, a length defined as 
a small fraction of the earth's cucumfer- 
ence Since then the system has been 
refined and updated in many ways Cur- 
rently It uses seven basic umts 



Length: 
Mass: 

Time: 

Electric Current: 
Temperature: 
Luminous Intensity: 
Amount Of Substance: 



.Meter 
. Kilogram 
. .Second 
. Ampere 
Degree Kelvin' 
Candela 
Mole' 



Standard prefixes, such as "centi " (as 
in "centimeter" ^ViOO of a meter) are 
a'dded to give names for quantities of a 
particular unit that differ by multiples of 10. 
Other examples are the "kilometer" (1,000 
meters) and the "rnillimeter" (ViOOO of a 
meter) 

Our customary system of units is re- 
la tecl more closely to human experience 
and human anatomy, from which it was 
derived The "foot ' is roughly the length of 
a human foot, the "yard ' is approximately 
the distance between an adult's nose and 
the fingertips at the end of an outstretched 
arm, and the "mile " is about 2,QD0 paces 
The temperatures 6f 0° and lOO^Fdhrenheit 
are based roughly 01:1 the coldest and hot- 
test temperatures commfcin in ngrthern 
Europe, where thesevnits v(ere first 
established. 

The metric system has been used for 
more than a century as the measurement 



VVhat Is Metric? 

In most countries of the vyorld, the metric 
system— -in the form of the International 
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' Commonly called weight ^ 
* Commonly tianslated into the deoio« C«Uiut, formerly 
called the degree C*ntigr«d*. 

' Useful m chemistry where the number of molecules is mwe 
important than the mass 
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■ Goals And Objectives^ 
The Metric Conversion Process 



' language" of the sciences Scientists are 
concerned with changes in states of matter 
more often than with hyihan anatomy and^ ' 
* human experience In designing tempera- 
ture scales, for example, they set 0° and 
100° Celsius as the temperatures at which 
4vater freezes and JdoiIs 

An'intrinsic advantage of the metric 
system is its decimal nature This greatly 
simplifies convertixia^Jor example, larger to 
smaller measuring units'" "'^''■^---^ 

More complQtd*definitions of^ metric 
unitb and dt^ilyd information on conver 
' sions between metric and customary units 
are provided at the back of this booklet 

What Is Involved In Going 
Metric 

Going metric involves m<ich more than 
simply learning the metric system and 
servicing metru. products It includes such 
ihings al deciding when and how fast to 
phase in metric servicing, training person 
nel, establishing policies on providing hand 
tools and test equipment, obtaining metric 
parts and uther supplies, and infurming 
^customers about /our metric servicing 
capabilities »' , 

If you are considering going metric in 
the near future, it is wise to use a system . 
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atic approach to making and carrying out 
your decision We sucfgest three major 
stages, which are describejdin greater de- 
tail in the sections that follow 

In the initial stage — called the FIRST 

• CyT in this booklet — you do a quick, 
rather rough analysis to determine whether 
it IS worth looking at the question in 
greater detaiK If you decide that the situa- 
tion looks favorable for going metric now, 
you then start your PHASE-IN PLANNING 
In this stage, you refine the considerations 
used in making your hrst ciHt decision and 
make specihc decisions aiid plans on how 
you \A^ill go about moving into metric ser- 
vicing This leads to the thii^ stage actual 
METRIC SERV'ICING, in which yoy begin 
to carry olit your plans and start servicing a 
signihcant number of metnc products 

As you gain experienco, you can start; 
checking the results against your plans, 
"fine tuning" your plans, checking your 
assumptions, and even taking another look 
at your goals and objectives in going met - 
ric You may hnd opportunities for metric 
servicing in new product areas, or possibly 

, good reason^'for slowing down the phase- 
in of metric servi^:ing to accommodate only 

-^the amount of work you feel you need to 
keep your business healthy * 
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The First Cut' 




Like, It or not. there is a contimung tr^nd in 
theU.S of increased sales of foreign and 
domestic metnc produ(5ts Decisions by 
major U S manufacturers to convert to the 
metnc system are haAong a major impact 
on theu suppliers and on the Companies 

' that Service thpu products throc^ghout the 
U. S If the suppliers are to retain theu 

ibusmess from such manufacturers, they 
must provide metnc products, if the prod- 
uct service companies ar^ to contmue to 
be responsiv^to customer needs, they 
ipast develoij) the capacity tp handle metric 
as well as customary^ product s^rvicmg 

The degree to which manufacturers are 
converting to metric prodiicJts varies 
amoog industries. Thus, the urgency of 
« gomg rnetnc at the product service lev^l 
also varies, depending on the mdustry 

♦whose products are bemg^serviced For 
example, tl>e four major U.S. automobile 
mai^ufacturers made the decision to con- 
vert to metnc during the 1970s. As of 1981, 

* 90 percent of the components of General 
Motors cafs were metric So, if you are 
associated with a new car dealer, dual 
capability for both metnc and customary 
product servicing has already become a 
necessity 

The type of metric product to be ser- 
viced also affects the impact on product 
service companies In product areas such 

, as electncal appliance?, the ^lectncal 
components already are specified in metnc 
terms, thus, appliance service personnel 
will need to be more mvolved in metncs — 
such as buying metnc tools andYn6tnc 



spare parts inventories— only if cabmets 
and fasteners are changed from customary 
to metnc diihensions In product £^as of a 
more mechanical nature, such' as pRimbing 
fixtures or furnaces, any movement toWard 
metncs is hkely to have a much greater 
effect on product service compames. 

Thus, both mdustry trends and product 
types are important consideration^ ih a 
product se*rvice company's decism to cje- 
velop a significant metnc capabihty 

The questions that need to be ad- 
dressed by a product servicing company 
that IS considering gomg metnc are 

• When should you start developmg a 
metnc capability*? * . 

• How fast should you phase m your met- 
ric capability? 

* • What 19 involved m'movmg in that 
* direction? 

Owners and managers of product ser- 
vice companies usually can decide v\nthin 
just a few hours whether it is time to think 
senously about going metric and how 
quickly they need to develop their metric 
capability. This is what we mean by takmg 
a "first cut " Although the time to make 
your decision may stretch out to a few days 
if you feel you need to get more mfprmation 
on what is going on m your particular 
product area or in related service areas, the 
important thmg to remember at this stage 
IS not to get bogged down in details Iti all 
the Steps talked about here, rough esti 
mates are good enough, there v\n]l be 



plenty of time to refine your figures later if 
you do decide the time has conje to go . 
metric. 

The reason for taking a first cut is that, 
more often than not, product service com- 
pames find that the argunjents either fox or 
against going metric are quite powerful 
Thus, you may be able to make a decision 
rathor easily at this stage without getting 
into a lot of detailed planning In any case, 
however, it is a good idea to analyze the 
situation syst^atically — even if you do so 
quickly — rather than making a snap 
judgment The next few paragraphs sug 
gest how you might do this 

Among the first things to consider is 
what you expect to achieve — your overall 
goals and objectives — if you do go metric 
Are you simply trying to keep your share of 
an existing market that is changing to met 
ric'? Or, are you interested in expanding 
your service capabilities to include servic 
mg of new metric products'!^ Are you sim 
ply interested in keeping your present cus 
tomers' business, or finding new custom 
ers and broadening your areas of spe- 
cialization'^ These questions are part of 
doing a preliminary * 




Market Analysis 



The whole point of doing a market analysis 
is to satisfy yourself that there c&ently is 
or there soc^n will be a large enough market 
to justify the investment of time and moil^y 
that going metric may cost A place to start 
this analysis is to take a hard look at the 
trends in metric product sales of both 
domestic and foreign manufacturers of the 



products yQu are now servicmg The 
sooner you know about si|ch trends, the 
more time you will have t9 cpnsider thdu 
impaction you and to plan for what you 
wan\ to do about the direction of your own 
business • 

The manufacturers of the primary 
products you now service afe, of course, 
excellent sources of information on their 
own metric plans and trends in their indus- 
tnes Many manufacturers that are shifting 
a portion,of their operations to metric will 
be quite willing to discuss their metrica- 
tion program with you an^ may be willing 
to help you in developing your own metric 
servicing.capabihty General Motors, for 
'example, has a full-time corporate metric 
planning staff responsible for preparing and 
maintaining the corporation's metric man- 
ual^ participating in metric planning and 
policymaking, working with divisions on 
problems, and providing -extern^ haison 
GM has, in fact, developed a metric train- 
ving package which is now being used by 
automotive suppliers as well as other firms 
associated with GM products 

Your suppliers are another source of 
information on the degree of metric con- 
version in your area If they are beginning ' 
to offer a significant portion of their product 
lines in metric dimensions, it may be worth 
discussing what their experience has been . 
and how well they have been able to satisfy 
the demand for metric supplies Their met- 
rication experience may be a signal of an 
imminent transition throughout your 
industry 

For apother indication of where your 
industry is going. look at your cfcmpetitors 
Are their advertisements, catalogs, or other 
sales literature featuring their capabilities 
to service metnc products'^ If you belongto 
a trade association or union, it can be 
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First*Cut Check List 



I. Mdrket Analysis 

□ Define goals and objectives 

□ Ch^ck metric products sales trends (foreign and domestic) 

□ Chqck suppliers' trends 

□ Check competitors atid trade associations for trends 

□ Idaitify types of product conversions and their impacts on 
servicing work 

□ Project customary versus n)eti;4c new business 

II. Cost Analysis ^ ' 

□ Adding, replacing, or modifying tools and service , • . 
equipment ^ 

□ Adding, replacing, or modifyinjg inspection and test 
equipment 

□ Training employees in metric 

□ Maintaining, storing, and handling dual inventories 

□ Pevising service order forms and other documents 

□' Project total costs for developing metric servicing capabihty 

III. Preliminary Metric Phase-In Decision 

□ Review projected sales revenues versus projected^total costs, 

□ Consider alternative ph^sQ-in plans for cost reductions ^ 

□ Evaluate nonrcost considerations 

□ Make prelin\inary decision 



another source for information on what is 
• happening in your industry 
^ In bunsidermg your metric market^ you 
' should be aware of the vanous types of 

metric products you will be servicing Al- 
, though.some types of metnc products can 
• be serviced with your customary tools and 
test equipment, s6me modification or re- 
placements may be necessary for servicing 
others There are three basic types of met- 
rfc products 




• Hard Metric Products— Products that, 
are produced to metric dimensions or 
packaged in containers sized in metric 
•units, and are labeled in metric units 

, • Soft Metric Products — Products that 
are still pruduced tu customary dimen- 
'sions or packaged in containers of cus- 
tomary sizes, but are labeled in metric 
units or, more commonly in both metnc 
and customary units 

• Hybrid Metric Products— Products 
Lomprised uf bott^ metric and nonmetric 
parts or componeiftis 

From the market analysis we have just 
described, you should have a good idea as 
to the types and volume of metric service 
business you can expect in the near and 
longer term future You also should be able 
to project roughly the proportion of cus- 
^ tomary to metnc business you can expect 
and how li will change in the future The 
way in which this proportion of metric to 
customary business vanes will be a key 
element in making your first cut decision 
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There are, of course, sofne costs in- 
volved in develoi^ng a^etncserviang 
capability These shotild be estimated i^ 
your first cut • 

Cost Analysis . 

In this part of the first- cut analysis, you can 
make rough estimates of the costs of de- 
veloping a metric capability and can de- 
termine whether there will be any signifi- 
cant non-cost disadvantages in going met- 
nc Many product service companies that 
have developed a metric capabihty report . 
that their metrication costs have been al- 
^ most insignificant, but^you should hot as- 
sume that this will apply to your own case 
until you have thought through your situa- 
tion carefully Some of the items, to consider 
are the costs of 

• Adding, replacing, or modifying tools, 
and service equipment 

• Adding, replacing, or modifying inspec- 
tion and test eauipment 

• TYaining employees in the metric system 

• Maintaining, storing, and handling dual 
inventories 

• Revising servic.e order forms and other 
documents 

Here again, as with the pnarketing 
analysis, precise figures are not necessary 
for this first cut Although it would be help- 
ful to havie the most accurate information 
available, you should not spend a great 
deal of time and effort in developing de- 
tailed cost estimates. 

' The timing of your metric phase-in pro- 
gram—both the starting time and the 
duration of the transition period — can^ 
have a significant impact on costs. If you 
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can phase-in the development of your met- 
ric capability gradually, it may be possible 
to modify or replace tools and equipment 
only when -they would be replaced nor 
mally Similarly, it may be possible to avoid 
obsoleting inventories of costly-parts sized 
in customary units by sche(;iuling a gradual 
conversion to metnc servioing 

Most product service companies have 
found that major service, inspection,, and 
test equipment investments are not re- 
quired to handle metric work It IS seldom 
necess^fyito replace or even greatly modify 
customar^ equipment tu service me'tric 
.products With <4aal labeling and conver- 
sion charts,. workers have been able to 
service metric products with little, if any, 
special training For 6xan;ipie, in the c&se of 
automotive servicing, where pressures m 
kilopascals and torque newtonmeters 
must be measured, miadihcations can be 
ma*de to existing customary equipment 
and tools byaffixing metric dials or indi- 
cators When th^ time cotnes to purchase 
new'replacement equipment, it is often 
possible to obtain it with butb customary 
and metric readouts at little or no addi- 
tional cost » 



Some metric servicing will, of course, 
involve additional costs for obtaining met- 
ric hand tools In some industries, tools are 
provided to eniployees by the employer, so. 
the cost of metric tools must be added to 
-the employer s cost of phasing in a metric 
capability In other industries, employees 
^provide their own tools In these cases, it is 
necessary to consider whether requiring 
employees to buy new metric tools will 
create a labor relations problem If so. can 
this be.offset by giving the employees a 
one-time too} allowance'^ Or, can special 
arrangements be made with a supplier for 
providing the tools at favorable prices to 
your employees'? Some employers buy a 
few set^ of necessary teols and place them 
the parts department to be checked out 
on an "as needed" basis 

The costs of metric hand tools can be 
kept down in other ways, too For example, 
pithead sizes-* and corresponding sock- 
ets — are expressed in millimeters, but 
socket drivers are based on inch mea- 
surements throughout the world, that is. the 
drive end of a socket v\n:ench is always 
;made for a U S customary V4-inch, 3/8- 
'inch, or*V2-inch drive Thus, the service 
mechanic or owner needs only to add new 
metric sockets to his tool box, and the han- 
dles and ratchets he already owns will ht 
both metric and inch sockets 




Training employLvs in the triu syg- 
'em 15 rarely a diffu^ult or timy-uonsummg 
prc"-^ss Costs Iji trauitag can be reduced 
by traininy mhIv tiiosir' who n^d to know, 
.in Wnat tliey n- r d% kjiuw and im 
mediately h^'t ^r- rh^-y need to know^^t 
Sf rviL^ tt^i, hiix jrinr. w.ill obviously need 
training not as ^bviuus is th^-' importance 
of training emplpy^^HS m the parts depart ' - 
Rient su tj:u.*y will know the appropriaUj 
b.jit fastener or otlier part to supply to the 
technieian Consumer^^education for ser 
virc- business customers is not a fa^aor in 
m-jst i.a&t\s (This is hot the r^ase for retail 
trad^' Uhtomerp w hurt i-dui ating ion- 
ium* ts to understand and a^' ept na^tuc 
units has be^ nut ritii al sucoeSvS fa^.tor ) 
An important L^iu'Stiun in estimating 
• training -^Obta-is whether y.ju will hv able to 
iihi un thu job training or will net^d outside 
rf_'^nur t\i In many piudu',t are'ds, mariu 
fa'^tuMs s[;unbor spei laliznd on^' day 
'.ourses that are available fn-'u te your ser 
vice terbhicians In addition to your direet 
' ost:; fur sf -ndinq f 'mployees to vSUch 
I 'jurist's h(jW( 'V^'r yuu sh(juki bt; aware uf 
the potential loss uf s^^rvif 'e revenue while 
thn U ■! hniMan is aWay from the shop 
Many pnxijui t sf-tvn ( ■ i ompanio's ha^ti 
fuund tliaLthreugh ruutiru'On tJi^' jub'train 
uiQ/ tfiMy have beun able tu phase in mejtrie 
SPfV'i'jing with very little difficulty 

As more metric parts are used m varj- 

O 
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ous products that you a^e servicing, there 
may be a growing need to maintain dual 
inventohes In the ati to motive industry, for , 
example veh-icles with parts sizod'in cus- 

• tomary dimensions will continue to be "on 
the road for many years and they wjll re- 
quire servi«ir>^"-<:onsequentry automatic 

f service Shops need inventories of both 

. metric and customary parts for several * 
years to come Similar con(^itions can be 
found in other industries If yolirs is one of 
them,-you w;Il n^d to esMmate much 

^ yo4ir inventories are likely to increase and 
what the additional costs will be for dual 
storage space identification, arid handling 
lA both metric and customary*parts 

First cut estimates of costs for revising 
your service orck'r form and other admims- 
trativt; arid accounting forms should be rel- 
atively easy The largest cost in this area, 
may bo for printing the new forms Even 
here, it often is possible to make shift ' 
with old forms tintil the lurms mvf jntory is 
eximusted 

When you are reasonably sure that you 
have considered all of thtj areas in which 
you are likely to men: significant new 
costs. L'ombme tliese costs to arrive at your 
first-cut estimate of the total projected cost 
for developing a metric servicing capabil- 
ity These costs tqgether with your pro- 
jected service Kivenues are what you will 
need to make 
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The Preliminary Metric 
Phase-In Decision 

In most cases, a simple review of the re- 
sults of your projected sales revenues and 
projected total costs (including costs for 
acqmnng a metnc capability) over the* next 
few years is all you need to make your 
first-cut decision on when and how fast 
\you should move toward phasing-in metnc 
servicing At this stage of the analysis, ^ , 
your decision need fiot piry)oint a specific 
start date, you can, however, deade 
whether you need to'st^rt detailed phase- 
in planmng now, or whethe^gpou^^an vy^ait 
for SIX months to a year before staiung to 
go metnc 

The pn'mgry factor in makfng your de- 
cision about paang will be the projected 
sales revenues for both metric and custom- 
ary business These so-called '*'demand 
curves" will giue you a pretty good indica- 
tion of how long there will continue to be a 
need for servicing and maintaining parts 
for customary products and how fast the 
new metric product service business can 
be expec]Ai to grow 




Your estimated costs for acquinng a 
metric capability can be scheduled to meet 
the demand curve requirements under 
various alternative plans Depending on 
your rough estimates of metrication costs, 
you may choose to match the demand 
curve, delay some of the investment costs, 
or accelerate expenditures to acquire your 



metric capability Your decision may de- 
pend on y\ir reserves of mvestm^nt capi- 
tal the cost of fmancmg, and non-co3t fac- ' 
tors such as availability of space or 
techmcians 

Regardless of the cntena you use, the 
information you have generated dunng 
this hrst-cut-^nalysis will put you in a good 
position to make a decision either to drop 
the idea of moving mto metnc servicing, at 
least for noyv, or to take a much closer and 
more careful look at metric servicing. 




If you conclude that the expected^de- 
mand for metnc servicing will not be 
strong in the near future or that othSr con- 
siderations of particular importance to you 
are predominately negative, this is the time 
to make your decision agai^t going met- 
nc. It makes no sense to spend more time 
and money on detailed planning ot of 
course, for employee training or other met- 
rication actions If you do decide against 
metricauon at this time, however, it is wise* 
to continue to keep an eye pn trends in 
your industry CondiUons may become 
more favorable in the future, and it is better 
to recognize a ofcange in the situation too 
early father than too late 

If, on the other hand, results of your ' 
analysis are positive, jt is time to proceed 
to the detailed planning necessary to start 
to phase in metnc servicing While you are 
doing this, you will be defining the esti- 
mates and projections you made for the 
first-cut If any of them change substan- 
tially the decision to go ahead can be 
reexamined at any point 
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Phase-Iri Planning 




lb get started on planning your metric 
product service phase-in, most product 
service cornp^es find that things go more 
smoothly if one person is ^signed respon 
sibility for coordinating the phase- m pro- 
gram As a small business owner, you i*fey 
decide to do this coordination yourself, or . 
you may assign it tAanother seruor * 
member of the comp^qy You might find it 
useful to set up a A^orking group m addition 
to the coordinator if your metriclition pro- 
gram IS rather complex ^ 
The metric phase-in plaorung process 
usually focuses on four major areas — de- 
mand forecasting, servicing planning, per 
^onnel training, and paperwork changes ^ 
fhe check list shown on page 17 may be 
helpful to you m planning yc?ur phase- in 
program 



Demand Forecasting 

Tbheginthe preparation of a phase in plan, 
you can use the results of the first-cut 
marketing analysis to prepare your demand 
forecasts These demand forecasts identify 
what kind of metric product servicing you 
expect to be doing and when you expect 
that work to come in It is useful to con- 
sider both the short term future, typically a 
year, and the long term future, often cover 
ing the next fiV6 years At this stage, the 
short-term forecasts should be developed 
in considerable detail, with as much accu 
racy as you can achieve The long-terrn 
forecast is more general, often indicating 
only projected growth rates by producft. 



These forecasts should provide service 
demand information on two types of prod- 
ucts existing products (i e , products that 
make up current product service busmess) 
and potential new metnc products (i.e . 
metnc products that you do not now ser- 
vice but could if you had a metnc service 
capabilityli^ 

Concentrating first on the short-term* 
demand forecast will provide the informa- 
tion you need to plan for phasmg^ your 
metric servicing capability A good way to 
start this forecast is to review your own 
service sales records f^r the past six to 12 
months Labor charges on these records 
probably wiKnot d^rentiate one type of 
work from theotKer, but the parts charges 
may identify metnc and customary mate- 
' nals used. These parts charges can be 
plotted on a graph to show trends m de- 
mand for metnc and customary parts. This 
information can also be used to develop a 
rather detailed forecast of parts (both met- 
nc and customary) and labor that you will 
need to provide for the next year, on a 
month-by-month basis 

In addition to your own experience for 
the past yearr you will want to review ^ ^ 
carefully the information obtained duiir^ ^« 
the first- cut analysis on what the manufac- 
turer of the pnmary product you are pres- 
ently serviang is planmng with respect to 
metnc conversion Similarly the informa- 
tion on metnc plans of your present 
suppliers and competitors should be re- 
viewed. All of this information can help in 
prepanng your short-term demand forecast 
for servicing me^c products. 
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In prepanng a long-term demand fore- ' 
cast, you should consider the potential for 
service busyiess on metnc products other 
than those'you are currently servicing By 
going metnc, you may be in a position to 
take on a riew product line of metnc ser- 
vice business and increase the total vol 
ume of your sales over the coming years It 
may be useful to designate ah individual, 
or you may wish to take the responsibility 
yourself, for new metric products service 
marketing so that new sales possibilities 
will not be overlooked. 





Although you may not have been in- 
volved previously in service business for 
theU*S Government, metnc servicing 
capability does open up the possibility of 
an expanded market for you Most Federal 
agencies have agreed to accommodate 
'businesses that move to metnc if the prod- 
uct or service still is compatible with the 
Government's need Ageacies are also 
generally wilUng to answer questions from 
you about plans they may be considenng 
to change their buying or service require- 
ments to metnc There are, of course, many 
factors to consider before deciding to enter 
this field One source of marketing i;iforma- 
tion is the "Commerce Business Daily" 
which lists U S Government procurement 
invitations to bid, contract and subcontract 
awards, sales of surplus property and 
foreign business opportunities If you 
would like to learn more about this area, 
you can find helpful information in some of 
the publications listed at the end of this 
'booklet. . ^ ^ 
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You will want to notify current custom- 
ers, and prospective new customers as* 
well, of the availability of your new metnc 
service capability This will require plan- 
rung and scheduling of advertismg, sales 
hterature, catalogs, letter^ or other market- 
ing matenals Any pQcing changes result- 
ing from the new servicing capability also 
will need to be posted 



Service Planning 

Once the demand forecasts are well along, 
you can begin planning the changes you 
will need to^nake in your servicing opera- 
tiona. Using the short-term dernand fore- 
cast, the service order manager, parts 
manager, and shop manager* can begin to 
plan changes needed m their respective 
areas of responsibility' In some ca^es it may 
be^nough to alert the service tec/nicians 
to separate metnc pajps carefuDy from cus- ' 
tomary parts and to use the proper metric 
tools and equipment. This may inN^olve a 
service order form change to allow this 
information to be entered. 

TJie shop manager will need to meike 
sure that the proper hand tools and service 
equipment are available to meet the 
scheduleddemand^fqi; specific metnc 
product serviang. Similarly purchase ancj 
installation of special inspection and test 
equipmentonayJDe jequired.^As indica ted 
in the first-cut analysis, a management 



policy will be required on how metric tools 
will be obtained (i e , by management or by 
the employees). Bas^d on a detailed review 
o^the expected product changes, the spe- 
cific modifications to existing service, in- 
spection, and test equipment — such as 



• We recognize thai many small businesses will nut have 
separate people in each of these positions W» a^e referring 
here to the person who performs these functions— 
possibly even the owner himself 
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Phase-In Planning Check List 

I. Demand Forecasting 

□ TYends in converting products now serviced to metnc 

□ Potential new metnc product service v\K)rk 

□ Sales literature, catalogs ' ~ # 

□ Customer notification 

'□ Continuing metnc market research 

II. ^ Servicing Plaxming 

□ Tbols tod service equipment 

□ Inspection and test equipment 

□ Performance and testing specihcations 

□ Metric supply sources ^ ^ 

□ Purchasing specifications 

□ Dualanventory facilities procedures 

□ Scheduling metnc servicing phase-in (lead time 
•requirements) - , . v ' 

III. PefsonnellVaining 

□ En^ployee notification ' 

□ 'naming needs identification ^ 

□ Type of training determination 

□ TYaining materials availability (includmg shop charts) 

□ Scheduling traimng 

IV. Paperwork Changes' 

^ □ Service order forms 

□ ■Tfesting reports 

□ Parts/tools check-out forms ( 

□ Accounting records 

□ Scheduling procedural/prmting changes 
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label, dial, or meter readings — can be; 
planned Here, again, the manufacturer of 
the principal products you now service will 
be an excellent source for determining 
what you will need in^pecial tooUng and 
equipment, or modifications of customary 
equipment n 

The parts manager wiUmeed to identify 
specific suppliers who have the necessary 
metnc; parts needed to handle the fore * 

, casted metric products service work Some 
work will need to be started at this stage in 
contacting suppliers for both parts and 
special tooling in order to estimate the lead 
. times for obtainmg these items * 
Faalities may need to be planned for 
storing dual inventories, and new proce- 
dures may need to be developed for deter 
mining inventory levels and for purcl^sing, 
handling, and distributing these parts 

, Using the demand forecast, the needed 
amount of floor or bin spiaue foriDoth metric 
and customary parts inventory can be de'-t 
termined As noted earlier, you mayweed 
w to maintain dual inventories for a consider 
^ able time , - * 




Personnel Training Plans 

Suoi^'essfui phdse-in of metric»servicing re- 
quiji4s people who understand why the 
change is being made, who support.the 
idea, and who are ready to do what is 
necessary to make it work Thorough plan^ 
ning of personnel policies and training is 
the key, especially if you expect any resist 
ance of labor relations problems as the 
metric phase-in takes place 



Making everyone aware of the program 
IS the first step You can do this by prepar- ■ 
ing an annmificement briefly explaining 
why metrication is importaritto the future 
of your company and summanzmg the 
primary steps involved. In addition, you 
can hold an orientation meeting- in which 
you describe the program in greater'detail, 
assign individualjesponsibilities. and talk 
about how eachfttidividual or group will be 
affected Employees should be encouraged 
to talk freely about their fears or 'dislikes of 
the metric system, if they have any sathat 
these can be met head on At this stage, 
detailed planning for the metnc phase-in 
will still be in the early stages This is a 
good time to start bringing more people 
into the planning process, not only because 
they can make a real conttibution but 'also 
so they will feel some "ownership^' of the 
new service capability ^ 

Some basic onentation materials on the 
metnc system can'be usedby all of yout 
staff, but you^may want to tailor sonje • 
training.programs for the specihc needs of 
particular groups The requirement for 
separate training will depend on how com- 
plicated ^ouf company operations and the 
products you service are 

Service, technicians will require the 
most extensive training, of course, al- 
though some may have already acquired 
some competence in their pnoj jobs or an 
apprenticeship. The availability of dual 
labeling, conversion charts, and converting 
calculators can alleviate much of the §inxi 
ety that service employees rriay experience 

about metric work 
f 

Customer service personnel typically 
will need only to be familiar with metric 
product sizes, performance, and other 
characteristics so they v\nll be competent 
and comfortable in discussing problems 
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With customers Administrative and ac 
'^V^ounting people valTneed only to know 
how to convert and compare some metric 
and customary units xhat may be used in 
biUing and in routifie management reports 
on status^of work completion, oosts, and 
sales 

At this stage, you will need to make the 
\ decision as to whether you will conduct 
training in -house or will use outside re- 
sources In making this de^^ision, yoTT^ 
sjiould consider how well metrics are un 
derstoocJ by the people in your company 
who might do the in-house training, their 
ability to train others, and their availability 
to do the training in addition to their other 
duties 

''If you decide to train with m-house re- 
sources, training courses must be planned, 
and training inaterials and teaching aids 
must be prepared or purchased Spe 
cialized materials on the specihc products 
you service can be obtained from the mak 



ufacturers General metrio^faining mate-" 
rials are available in a vanety of fornis such 
as jjrinted booklets, workshe^^ slides, 
films , and videotapes They can be ob- ' 
tained from private industry, commercial 
training firms, fechnical or community col- 
leges, high schools, unions, trade associ- , ^ 
ations, and others. 

When you have made all these deci- 
sions, your personnel piSns can be put in 
final form, completo with a schedule of - 
actions to be takgal who will be responsi- 
ble for and affected by each actioi}, v\;hen it 
will be started, and how long it will take 



Paperworychanges 

The final area to be considered in detailed 
phase in planning is what changes will be 
needed in your pajDprwork Necessary pro- 
cedural changes will already have been 
identified by the various groups in the 
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company as they plan to modify their activ- 
ities to accommodate the metnc servicing 
^hase-m. Now you will need to consider 
w6at paperwork changes will be needed to 
support these procedural changes 




This can start with a survey of your 
present work order and accounting forms 
to identify the ones requiring changes 
Dual entries may be required on some 
f®rms for botlvcustomary and metnc umts. 
Reporting formats should b^ reviewed m 
the same way to determine whether they 
too, need to be changed. After the specific 
.changes have been identified, estimates 
must be obtained for the tirife^d costs 
involved in prmting and then in pha§ing-in 
the new forms ' 

Another significant task in this area is 
planning required for software program 
changes in any computerized information 
system you now use Estimates will be 
needed of the time and cost of necessary 
reprogiamming, and these changes mus^ 
be scheduled to minimize disruption of 
on-gomg operations • 

The Final Phase-In Decision 

As you work through the areas described 
above — carrying each only to the degree 
of detail appropnate for your own particular 
situation —you will have completed a 
comprehensive, detailed metric servicing 
phase-in plan. As- an important by-product, 
you wiU have refined your projections of 
metric service demand, developed more 
accurate estimates of the costs involved, 



and examined mSre closely some of the 
intangible advantages and disadvantages 
of phasing in a metnc service capability If 
j/ou discover that any of these considera- • 
'tions are less favorable ^han you thought 
during the first-cut, you may want to take 
another look at your decision to go ahead at 
this.time. 

Before you make a final decision to 
metricate, however, there are some addi- 
tional cost factors to look at, and you may 
wish to complete a somewhat more de- 
tailed analysis of the probable financial im- 
pact on your company of going into metnc 
servicing 

E30Q 

TWo a'dditional cost factors are of par- 
ticular importance and Should not be over- 
looked First, consider whether you will 
need to borrow money to cover the costs of 
acquirfng a metnc capability If so, how 
much, and for how long*? In answering 
these questions, it is useful to develop a 
"cash-flow" analysis, using the figures you 
developed earlier to project how the 
phase-in will affect the flow of cash into 
and out from your company When you 
have determined your borrowirig needs, if 
any consider how much these loans will 
cost in the form' of interest This cost 
should be added to the costs you estimated 
earlier 

Second, you should consider the tax 
.implications'of your metric phase-in plan 

• Under the accelerated cost recovery 
provisions of current Federal income 
tax laws, qualifying machinery and 
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equipment you buy for the metric servic- 
* ing can be depreaated over penods of 
three to five years. 

^ Investment credit is available for 
companies that acquire qualifying new' 
machinery, equipment, and tools 

These provisions relate, of course, to 
the Federal income taxes your company (or 
possibly your workers) pays Similar credits 
may or may not be available ur^der the 
State income tax laws to which your com- 
pany IS subject. If you qualify for any such 
credits, they must be used to reduce the 
costs of acquinng a metric capability you 
estimated earlier 

When you have determined whether ' 
any of these additional cost considerations 
apply you are ready to finish your financial, 
analysis The first ^tep in this analysis 
might be to forecast what your pro&t and 
loss statements and balance sheets (and 
possibly a return on investment analysis) 
will look like for the current.and next year, 
as you phase-in your metric program 
These forecasts are known as "pro forma" 
financial statements Ther^ may be signifi- 
cant changes in these pro forma 
statements for alternative phase-in plans, 
so the timing and rate of change-over to ' 
metric is very important in preparing your 
phase-m plans 

If the arguments for or against moving 
into metric servicing at this time are quite 
compelling for your company you may 
wish to stop the analysis at this^pokit or 
proceed wi th the'ph ase-m program If you 
are in moi^ of a borderlTDe situafcion how- 
ever, you ri^)a^u^iignt^3^ citailed 
a^ialysis Some of the refen^ces listed at 
the end of this booklet may be of help, or 
you may want to asl<lSrhelp fro;/ your 
accountant or other otit^tle-advisor 



If your final decision is still positive, you 
now are ready to go to the phase-in of 
metric servicing 




Mietric Servicing 



' As you move into metric servicing, your 
primary attention will be focused on carry- 
mg out the actions you have planned up to 
this point ^ 

, A useful way to "kick off" this stage is 
to convene^ meeting, similaiito the one 
held at the start of the phase in ptorung 
st^ge* In_this meeting, you can reconfura 
ybjui commitment to^the metric servicing 
progrhi^^mployee motivation and sup 
port can be enhanced by reviewing the 
imt>or^nce cf the program to the future of 
the cpmpany^and this to the job secunty of 
eafch employ^f , and by explauting again 
wljiat the change ovePwiH mean in e^cfi 
enaployees job activities Depending on 
the size of your company you may want to 
sc!|ie<4ule one meetmg'fo? all employees or 
separate meetings for each uf the groups 
affected 

lb ensure that everyone gets the same 
message, it is helpful to use^ visual aids, 
such as posters or flip charts showing the 
overall p^hase-in plan and schedule In addi * 
lion tossing them at the meeUng, posting 
these Visual aids and other metric informa- 
tics Qn bulletin boards m various areas of 
the^uilding encourages employees to start 

. thinkincfin methc terms^ 

In accordan(i;e with your plans, you 
probably will find it most effective j;o des- 
ignate an individual m each major activity 
— usuaDy the manager— ^s the'task leader 
for his or heY afctavity These task leaders 

I should carefully study the plans as they 
affect their a'ctiv^ty They ^houldmakd sure - 
that these plans are followed closely, unless 
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specific changes are approyed by all the 
task leaders collectively 

As your company begiils to change op- 
erational to metncs, it is.cnt^cally impor- 
^ tantthat.^ukeep a contin jous check on 
how closely the actions are packing your 
plans Many companies find that this can 
be done most effectively By having fre- 
,quen|; rne^ings (most often weekly) of the 
task leaders to review the pnor week's 
experience 

These meetings will be most effective if 
a set of special reports is g€ nerated*ior the 
use of the task leaders. The contents of 
, these reports should be tiea closely to your 
phase m plans and therefoie^wiU vary 
some\^hatfrom company to company In 
general, however, you may, find it useful to 
generate a set of reports covermg specific 
operational areas. 

In the demand forecasting area, data 
would be useful on weekly sales statistics 
for jDoth metric and non-metnc product 
servicing, possibly.includmg these* 
statistics / • h ^ K 

• Sales in number of products serviced 
and dollars . * 

• Sales by customer, with a separate tabu- 
lation of sales to new customers 

• Sales by existing metric products and 
new metno products serviced 

In the metric servicing area, data 
could be collected on. 

• Units serviced i5er hour or d^y 
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• Units rejected at first inspection and 
reworked 

• ^aaR. volume by quantities and dollars 

• Percentage^ of products' serviced on time , 
as promised 

• Actual versus planned mventory levels 
and^dollar values 

£n the personnel training area, m- 
formation on the number of employees who 
have completed metnc training and turn- 
ovei rates imght be of mterest « 

In the paperwork area, data could be 
collected on progress m changing proce- 
dures, forms, and computer programs ver- 
sus the planned schedule of these changes 

When you review these progress re- 
ports with your task'leaders at a regularly 
scheduled meetmg, the result typically will 
be improved commuijications among 
everyone mvolved and a reduction in po- 
tential conflicts, errors, and misunder- 
standings The need for face-to-face review* 
meetings carmot be overstressed, without 



such meetings, progress reports too often 
receive only a cursory review Through dis- 
cussion «nd exchange of ideas at progress 
review meetings, the need for corrective 
action can be recogmzed at the earliest 
possible time, and the decision to take 
^ch action can be made and communi- 
cated to ail affected task leaders. 

Each time the review uncovers a dis- 
crepancy between what you expected to 
happen and wh^t hds actually happened, 
you should mvestigate the situation to de- 
termine whether the discrepancy was 
caused by a flaw m your phase-m plans or 
by someone not followmg those plans 
closely enough If the latter, you may iieed 
to take corrective action before the situa- 
tion gets even further off track. If the prob- 
lem IS with your plans, however, this is a 
signal that you should go back to the 
phase-m planriing stage to "fine tune" 
those plans- to fit reality more closely 
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In addition to fine tuning of phase-in 
plans and implementation activities, most 
companies find it useful to carry out a 
broader scale evaluation of theu metnc ' 
servicmg expenence at mtervals of six 
months to a year after the phase m pro- 
gram is initiated The primary focus of this 
evaluation usually is on reexamination of 
the origmal metncation goals and objec- 
tives Although you may have canpleted 
the phase-m accordmg to your work plan, 
taking a second looS^ after six mc«iths or a 
year may reveal that your work plan may 
have overlooked son^ internal capaibilitles 
or limitations that ha\|ie turned out t^e 
particularly important^^ this situation^ 

Also, external conditions may have 
change(i to such an extent that your ongi- 
nal goals and objectives may no longer be 
appropriate For example, market demand 
for metriccproduct servicing may have 
changed downward 



On the other hand, your expenelice 
with metncs'may have convinced you that 
the market potential is even better than 
expejcted. and the rnetnc phase-m process 
easier and less expensive^ this might con- 
vmce you that your metnc service plans 
should be expanded significantly 

In this latter case, the evaluation lays 
the groundwork for repeating the entire 
process described m this booklet. Follow- 
ing the sarne pattern used m the first move 
toward metrics, the attractiveness of ser- 
vicmg new metnc products or new markets 
for existing metric product servicing is ex- 
amined m a first-cut, if the results of the 
, first- cut are favorable, phase-m plaining is 
imtlated, this leads to actual metric ser- 
vicmg, then to penodic "fme tunmg" and 
reevaluation. 

By repeatmg this cycle penodically 
your Company can be relatively confident 
that It has taken full advantage of its mar- 
ket opportumties with respect to inetnc 
product servicmg, and at the same time 
has avoided embarkmg on acquiring a 
metric servicmg capability with insuffi- 
cient profit potential. 



List of Other Sources 



1430 Broadway 

New York, New York 10018 

Americaii Soaety for Tfestmg and Matenals 
1916 Race Street 1 
Philadelphia. Pennsylvarua 19103 ' 

Federal Interagency Committee on Metnc Policy 
Mr Howard B Ellsworth 

Chairman. Metn cation Operating Committee ' 
OUSD (R&E) SS' Department of Defense 
Room 2A318. The Perftagon 
Washington, D.C. 20310 

Metnc Comnussion Canada 
320 Queen Street 
Ottawa KIA 0H5 Canada 

Office of Productivity, Tfechnology, and 

♦ . Innovation 

U S Department of Commerce - Room 48-72, - 
14th & Constitution Avenue, N W 
Washington, DC 20230 

Small Business Adrmnistration 
1441 L Street, NW 
Wa^ington, D.C. 20416 

South Afncan Bureau of Standards 
Pnvate Bag X191 
Pretona , South Africa 

Supenntendent of Documents % 
U.S. PnntingOf&ce 
Washington. D.C,20402 

Tfec^nical Help to Exporters (THE) Program 
Nation^ Tfechmcai Iriformation Service 
U.S. Department of Commerce 
5285 Port Royal RiJad 
Springfield, Wgima 22161 

U.S. Metric Association 
, 10245 Andasol Avenue 

• Northridge, California 91325 




Organizational Sources 

Amen can National Metnc Council 
5410 Grosvenor Lane 
Bethesda, Maryland 20814 



*Amencan National Standards Institute 
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' Or, by wnting your State Departrnent of Com- 
merce to determine if there is a Metnc Board 
within your State 



Published Sources 

L Traii^g Matericds 

Grouse, WiUiarn H and Anglin, Donald L "The 
Impact ot Mttrication on Atxtomotive Edu- 
cation,** Tfechnical Education News, 
Gregg/Coipmunity CoDege Division, McGraw- 
Hill Book Company Vdume/No. 2 March/Apnl 
1975. 

Middlesex Research Center, Inc. Effects of 
Metric Chanae on Woiiiert' Tools and 
Itaining. Washington, D C Middlesex Re- 
search Center, Inc.. (3413-1,^2 M Stfeet, N W, 
Washington, D C 20007). July 1981, 

Presents the hndings of a study conducted 
with the purpose of gaming an understanding of 
the effects of metric change in four areas 

Boselovic. Len, ed SI Metric IVaining Guide. 

Washington, D C American National Metnc 
Council. 1979 

Additional sources of training matenals are 
available thiough the Amencan National Metric 
Council and the sub-committefes of the Council 
by writing American National Metric Couilcil. 
5410 Grosvenor Lane, Bethesda. Maryland 
20814 

Those interested in obtaimng training materials 
• can also wnte to the United States Metric Asso- 
ciation, 10245 Andasol Avenue, Northridge, 
California 91325 or can contact their State's 
Tfeachers Association— in particular, the Math 
Tfeachers' Assoa^tions. 

Or by obtaipmg the most recent copy of your 
manufacturer s service manual as many of these 
manuals contain a chapter dedicated to servic- 
ing metnc products . 




IL Cost Analysis 

Goulet, Peter G. Attacking Business Deci- 
sion Problems With Breakeven Analysis. 

Washington, D.Q U.S Small Business Admin- 
istration, April 1980 

Illustrates ways m which breakeven analysis 
can be applied to sales, profit, cost, and selling 
pnce problems and how it can be used to help 
make sound decisions for employmg idle plant 
capacity, plannmg advertismg. granting credit, 
and expanding production. 



in. Marketing Analysis 

Umted States Small Busmess Administration 
Marketing Research Procedures. Washing- 
ton, D C US Government Pnntmg Office, 
1980 . 

Emphasizes the six steps of marketmg re- 
search procedures — the means by which m- 
formation about the vanous elements that make 
up buying and seiling is obtamed and evalu 
ated In additibn. contains a bibliography of U S 
Govern^nent and nongovernment publications 
for those who plan to do theu own marketmg ^ 
research, those who rieed to evaluate market 
research being performed for their firms, and 
those who wish to learn more about the. tech- 
niques of'research being used m various market 
ing areas. 



IV Metrication — General Issues For 
Small Businesses 

Foote, Mary and Annan, Sampson O Siarvey 
of Small Businesses: Issues in Metric 
Plaxming and Conversion. RockviUe, Mary- 
land DAMANS and Associates, In c (1370 Pic- 
^3id Dnve. Rockville, Maryland), December 
1980. ' 

Primary purpose of this study was to deter- 
mme the scope and nature of the benefits, prob 
lems, and issues confronUng small businesses 
in theu voluntary conversion to the metric 
system 
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Hitchcock. Henry H and Coates. J F The 
Search for Small Biisines^es with Invest- 
ments In Metric Production. Washington, 
D C J F Coates, Inc (3738 Kanawha Street. 
N WfWashington, D C 20014). June 1981 

Study of a vanety of suppliers and customers 
with a concentration on small businesses that 
have made sabslantiai inve&tm^^nts in convert 
ing to metric Focuses on the Cbsts, benefits, 
expectations, problems, opportumties, and out- 
comes of conversion Reports on where the na- 
tion stands as a result of past and current 
pohcies 

Landvater, ^hn What About the Little Guy? 

Metric Bulletin. Apnl 1977 

Presents the key to cost-effiaent metncation 
as the development of simple reajistic plans, 
including pohaes and benchmarks • 

Metric Commission Canada A Metric Hand- 
book for Small Businesses. Ottawa, Canada. 
1979 

Designed as a guide^lo assist businesses 
with plans to convert to the metric system 
Provides employees with apprppnate and timely 
information and training durmg the transition 
period and helps avoid unnecessary costs dur- 
mg the conversion process 

Metncation Board Going Metric In The 
Six^all Firm — A Practical Guic^e for Man- 
agement. London, England, 1975 

Provides a ttn point checklist for planning 
an efficient and economic metnc change Pro 
vides suggestions for planning a changeover so 
that the period of dual stocking is shortened. 

Motley John G III Metrication: Problems 
and Opportunities — Small Business and 
Metric Conversion. Washington, D C. 
Amen can National Metric Council, 1974 

Examines the role of U S small busmess m 
the metnc conversion process and determmes 
the attitude of the American small busmess 
community toward metnc conversion and the 
potential impact of-conversion 

US Metric Board Metric Issues for Small 
Business — Executive Summary. Arlmgton, 
Virginia, ^ August 1981 



Presents th^ findings of a survey conducted 
by the U S Metnc Board of five categones of 
firms— construction, manufacturing, retail 
trade, transportation, antiwholes^e trade This 
study is part of a cofitinuing effort of the Metric 
Board to report on the status of the use of metnc 
measurements and identify the benefits from 
the problems with converting from customary to ' 
metnc units 



V, Metrication — Generallssues 

^ Amencan National Metnc Council Managing 
Metrication In Business and Industry. New 

York. Marcel Dekker, Inc , 1976 

Written for managers of all kinds of opera- 
tions to assist organizations in meeting the 
plannmg and management challenges of metnc 
conversion Presents a case-study approach to 
metrication management, illustrating the com- 
mon questions and problems 

Applie^oncepts Corporation A Study of 
Metric Conversion of Distilled Spirits 
Containers: A Policy and Planning Evalu- 
ation — Comprehensive Report on the 
Conversion Process (Tksk 1) Reston, Virgima 
Applied Concept^Corporation (PO. Box 2760, 
Reston, Virginia 22090). August 1981 

Assesses USMBs planning guidehnes in th^ 
light of lessons learned in a conversion that has 
recently occurred— the conversion of contain- 
ers for distilled spirits beverages Estabhshes 
the historical baselme regardmg/vents that oc- 
curred, the reasons for these events, their im- 
pacts, and the lessons learned m this conver- 
sion that may be meamngful for other 
mdustnes 

Applied Concepts Corporation A Study of 
Metric Conversion of Distilled Spirits 
Containers: A Policy and Planning Evalu- 
ation— Final Report on Findings and Las* 
sons Learned. Reston, Virginia Apphed Con- 
cepts Corporation, (PO Box 2760, Reston, Vir- 
Irgima 22090), October 1981 

Summarizes the results of the entire study of 
metric conversion of distilled spirits containers, 
which entailed conducting; a detailed case 
study of the distilled spmts conversion, develop- 
ing and analyzing a set of hypothetical scenar- 
ios regarding the arcumstances of the convert 



sion and USMBs poss±>le role m it, assessing 
the completeness and clanty of USMB s piSn 
ning guidelines . conducting a survey of con- 
sumer awareness of and attitudes taward the 
conversion, and analyzing thh implications of 
the findings frorjrall of the above for USMB 
policy ^ 

Applied Concepts CorpdP^tion Survey of 
Connuner Attltudei And Awareneii of 
the Metric Conversion of Distilled Spiriu 
Containers. Reston^ Virginia Applied Con- 
cepts Corporation, (PO Box 2760, Reston, Vir- 
ginia 22090), December 1981 

' Examines a completLi private sector con- 
version to the metric system, in the light of the 
U S Metnc Boards planning guidelines and 
procedures Also contams the results of a con- 
sumer survey that assesses current atutudes, 
awareness, and behavior as they relate to infor- 
mation needs of the customer in maiang mar- 
ketplace purchase decisions 

Benedict. John T Metrication For The Man* 

ager, Washington. D C Artiencan National 
Metric Council, 1977 

Serves as a prime reference source for metn- 
cation management Fills middle management's 
need for condensed, authoritauve information 
about the metrication process 

Cooper, Edith Fair man Social and Economic 
finpUcations of U.S. Conversion To The 
Metric System of Weights and Measures: 
Spectrum of Current Opinions. Washington, 
D C Congreifsional Research Service. February, 
1979 

Presents a compilanon of differing opinions 
concerning the social and economic implica- 
tions of the Nation's conversion to the metric 
system of weights and measures 

Discusses the International System of Units 
(System e Inter national). the version of the mod- 
ernized metric system that is the internationally 
agreed upon practical system of units of mea- 
surements In additioj^, it presents a survey o'f 
what SI is. how it came about, and how it is 
likely to develop in the future 

Interagency Committee on Metric Policy Fed- 
etal Metric Information Referral Direc* 
tory. Washington. D C . December 1981 



ERIC 
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Lists Federal agency persoruiel knowledge- 
able about the status within preeminent areas of 
Federal responsibihty. 

International Brotherhood of Electrical Workers 
Realities of Metrication— A Report. Wash 
ington, D C , 1977 » 

Tiraces the history of labor's involvement 
^^th metncation and examines the major argu- 
ments for conversion, the impact of conversion 
in the U S and the role of labor and the Federal 
Government. 

Kmg. Lisa L U.S. Metric Board 1979 Survey 
of Selected Large U. S. Firms and Indus- 
tries — Final Report. King Research, Inc . 
(6000 Executive Boulevard. Rockville. Maryland 
20852) May 1980 

Reports on the status and projections of met- 
ncation among large U S firms and industnes 
and provides both government and industry 
with information regarding voluntary conversion 
*to the metric system 

Middlesex Research Center. Inc Effects on 
Safety in the Workplace for Selected Oc- 
cupations. Washington. D C Middlesex Re- 
search Center. Inc (3413-1/2 M Street. N W . 
Washmgton. D.C 20007) Apnl 1982 

Addresses the need for a detailed analysis of 
safety issues related to metric conversion. 
Identifies those occupauonal tasks that, when 
subjected to measurement change, would most 
likely CTeate worker safety hazards and public 
safety hazards 

National Bureau of Standards. A Metric 
America: A Decision Whose Time Has 
Come. Washington, D C U.S Department of 
Commerce, 1971 

Evaluates the impact of maeasing world- 
wide use of the metric system on the Unit|ed' 
States and considered alternatives for national 
policy TWelve supporting volumes provide addi- 
tional detail 

United States General Accounting Office. Get* 
ting A Better Understandina of the Metric 
System— Implications If Adopted by the 
United States—Executive Summary. 

Washington. DC. October 1978 

Analyzes the still unresolved question of 
whether the Nauon's measurement system 
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should be changed Provides the Congress, the 
Administration, the,U S Metnc Board, and aii 
Amencans with a better understanding of the 
issues involved 

United States General Accounting O&ce Get- 
ting A Better Understanding of the Jliftettjc 
Sirttem — Implication* If Adopted By the^ 
United States. Washington, D C v, October 
1978. 

Discusses the implications if the U.S con- 
verts to the metnc system of weights and 
measures m addition to discussmg the conver- 
sion expenences of other countnes Presents 
the results of 1A0O questionnaires mailed to 
smali businesses, the 500 largest mdustnal cor- 
porations, ail State governments, and State 
educationaj agenaes, 400 associations in the 
building and construction industry, discusses 
consumer views, reviews relevantlegislation ^ 
and available documents on metrication, and * 
includes cl^scussions with officials of Canada's 
metric commission, the Umted Kingdoms met 
rication board, and with several British and 
Canadian mdustry representatives 

United States Metnc Board FiVe Years After 
the Metric Conversion Act Where Do We 
Stand? Survey of Large U.S. Manufactur- 
ing and Mining Firms (the Fortune Maga- 
zine 1000) Executive Sununary. Arlington, 
Vii^ia, December 1980. 

Presents tl^e results of this survey which 
addresses the humber of companies producmg 
metric products and providing "metnc services, 
the proportion of total sales -(foreign and domes- 
tic) that are metric products, the extent of plan- 
ning underway for the use of the metric system 
in industry, inhibitions affecting metn cation, 
and expectations for the future. 

US Metric Board 1979 Annual Report. 

Washington, I>C, 1980 ^ 

Reports on the annual activities of the 
Umted States Metric Board Includes a status 
report on the extent of metric usage and pro- 
jections for future conversion activity 

U S* Metric Board 1980 Annual Report 

Washington. D C. 1981 

Describes the actions taken by the U S Met 
, nc Board in support of the congressional in- 



structions set forth in the Metric Conversion Act 
of 1975 In addiUon, provides a status report on 
. the progress of mcreasmg voluntary metnc 
usage * ^ 

US Metnc Board U.S. MetricBoardRe- 
search Overview and Analysis. Arlmgton, 
Virginia, Apnl1982 

Presents the findings as well as the conclu- 
sion of the agency's research efforts and discus- 
ses recommendations for a national assessment 
of metncation, 
I 

U S Metnc Board U.S. Metric Board Sum- 
mary Report Arlmgton, Virgmia, July 1982 
The agency's fmal summary report which 
presents its activities and accompfishments 
over the last five years and provides recommen^ 
dauons to Congress and the President 

Ehkin, Lawrence P , Thome, Betty J , and 
Keaton, Paul N Metric Conversion: Where 
We Are and Where We*re Going. Soaety for 
Advancement of Management, Spring 1980 

Gassage^^S M , Chairman How To Launch 
Metric Conversion in Yotir Organization 
l-Invettigation Phase. Ottawa, Canada Met- 
'OC Commission, 1979 

McArthur, D R B , Chauman How To Plan 
Metric Conversion. Ottawa, Canada Metnc 
Commission, 1974 



VI. Internationallssues 

U S Department of Commerce, International 
TVade Admmistration Metric Law»and Prac^ 
tices In International Ttade — A Handbook 
for U,S. Exporters. Washington, D.C. Febru- 
ary 1982/ 

Provides basic information to Amencan ex- 
porters on foreign laws and regulations pertam- 
ing to metric requirements for imported 
products. 

U.S. Department otCommerce U.S Small \ 
Business Administration The Small Business 
Market is the World. Washmgton, D. C. : 
Export Import Bank of the U S , Overseas Pri- 
vate Investment Corporation 



Conversion Tables 



Approximate Conversions to Metric Measures 



Customary . — ^....^^^ ^ Metric 

Symbol WljenYou^hQW Multiply by J To Find Symbol 

LENGTH 



m 


inches 


2.5 


centimeters 


cm 


ft 


feet 


30 


Centimeters 


cm ' 


yd 


yards 


09 


meters 


m 


mi 


miles 


1,6 


kiloiineters 


km 


AREA 




square inches 6,5 


square centimeters 


cm^ 


ft2 


square feet 


0,09 


square meters 


m^^ 




square yards 


08 


square meters 


m^ 


2 

mr 


square miles 


2.6 


square kilometers 


km^ 




acres 


0.4 


hectares 


ha 


MASS (weight) 


6z 


ounces 


28 


grams 


g 


lb 


pounds 


0.45 


kilograms 


kg 




-short tons 


0.9 


metric ton ^ 


t 




{20001b) 








VOLUME 


tsp 


teaspoons 


5 


milliliters 


mL 


Tbsp 


tablespoons 


15 


milliliters 


mL 


in^ 


cubic inches 


16 


milliliters 


mL 


floz 


fluid ounces 


30 


milliliters 


mL 


c 


cups 


0.24 


liters 


L 


pt 


pints 


^ 0.47 


liters 


L 


qt 


quarts 


0.95 


liters 


L 


gal 


gallons 


3.8 


liters 


L 




cubic feet 


0.03 


cubic meters 




yd^ 


cubic yards 


0.76 


qo^ic meters 




TEBilPERATURE (exact) 




degrees 


5/9 (after 


' degrees 


"C 




Fahrenheit 


subtracting 32) Celsius 
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Metric Measures to Approximate Conversions 



Metric 








Customary 


Symbol 


When You Know 


Multiply hy 


To Find 


Symbol 


LENGTH 


xintn 

llULl 


milliliters 


0.04 




in 


cm 


centimeters 


0.4 


, inches 


in 


m 


meters \ 


3.3 


feet 


ft " 


m 


meters 


' 1.1 


yards 


yd. 


km 


kilometers 


0.6 


miles 


nu 


mi 




AREA 






cm^ 


square centimeters 


0.16 


square inches 


in2 


m2 


square meters ' 


1,2 ^ 


square yards 




km^ 


square kilometers ■ 


0,4 


square miles 


mi^ 




hectares 


2.5 


acres 






(lO^OOOm^) 






J? 




BAASS (weight) 






g 


grams 


0.035 


ounces 


02 




kilograms 


2.2 


pounds 


lb 


t ^ 


metric ton 


1.1 


short tons- ■ 






(1000 kg) 








> VOLUME 


mL 


milMiters 


0^03 


fluid ounces 


flo? 


mL 


milliliters 


0.06 


cubicmches 


m3 


L 


liters 


2.1 


pints 


pt 


L 


liters 


1.06 


quarts 


qt 


L 


liters 


0.26 


gallons 


gal 


m^ 


- cubic meters 


35 


cubic feet ^ 


ft^ 


m^ 


. cubic meters 


1.3 


cubic yards 




TEMPERATURE (exact) 


•c 


,degrees 


9/5 (then • 


degrees 


•F 




Celsius 


/add 32) 


Fa^irenheit x 





IMPORTANT NOTE 



There is some confusion about the 
role of the U S. Metric Board and the na- 
tional policy on metnc conversion. 

• Congress estabhshed the Board to 
plan and^oordinate the voluntary in- 
creasing use of the metnc system. It Is 
not, however, the tole of the Board to 
promote metric usage. 

The Board is an independent Federal 
agency responsible for conducting public 
information and education programs and 
appropnate research, coordmation and 
planning activities. 

Metnc Conversion in this country is 
voluntary. When Congress passed the 
Metnc Conversion Act in 1975 it did not 
make convetsion mandatory; nor "did it 
establish a teurget date or, deadline for 
conversion. 

The Board has no compulsory power. 
It IS a public service agency consistmg of 
citizen representatives from all walks of 
American life. Its 17 members are ap- 
pointed by the President and confirmed 
by the Senate. 'Members are nominated 
to represent labor, retailmg,- small busi- 
ness, industry, construction, state and 
local governments, science, engineering, 
consumer groups and the public at large. 

Please contact us if you have any 
questions about the role of the Bocird or 
the national policy on metric conversion. 

United Stattft Mttric Board 

Suite 400 4 " 

lebo Wilson Boulevard 
Arhngion. Virgmia 22209 
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